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wherein R 1 represents aJkyl, R 2 represents alkyl or mono-, bi- or tricycloaJkyi, R 3 represents an optionally 
substituted phenyl, naphthyl or heterocydyf group, and Z represents oxygen or sulphur, and when said 
heterocydyi groups contain one or more nitrogen ring atoms, N-oxides thereof, and pharmaceutical 
acceptable salts thereof, possess useful pharmacological properties. 
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This invention relates to therapeutically useful benzamide derivatives, to processes for their preparation, 
to pharmaceutical compositions containing them, and to methods for their use. 

The present invention provides compounds of general formula I, hereinafter depicted, wherein R 1 repre- 
sents a straight- or branched-chain alkyi group containing up to about 4 carbon atoms, R 2 represents a straight* 
5 or branched-chain alkyl group containing from about 2 to about 1 5, preferably 2 to 1 2, carbon atoms or a mono-, 
bi- or tricycloalkyl group containing up to about 1 0 carbon atoms, R 3 represents an optionally substituted phenyl, 
naphthyl or heterocyclyl group, preferably a 5-, 6- or 7-membered heterocydyi group containing one or more 
hetero atoms selected from oxygen, sulphur and nitrogen atoms, the optional substituents being one or more 
substituents selected from halogen atoms, alkyl groups which may carry one or more halogen atoms, and from 
10 aryl, arylalkyt, alkoxy, aryloxy. alkylthio, arylthio, alkoxycarbonyl, aryloxycarbonyl, alkanoyl, aroyl, alkylsul- 
phonyt, arylsulphonyf, alkylsulphinyi, arylsulphinyl, hydroxy, hydroxyalkyl, formyl, alkanoyiamino, aroytamino, 
cyano and nitro groups, and from amino, carbamoyl and sulphamoyl groups which themselves may each cany 
one or two alkyl substituents, and Z represents an oxygen or sulphur atom, and when said heterocyclyl groups 
contain one or more nitrogen ring atoms, N-oxides thereof, and pharmaceutically acceptable salts thereof, whe- 
ts rein aH aryl groups arid moieties, unless otherwise indicated, are selected from phenyl and naphthyl groups * 
optionally substituted by one or more substituents selected from halogen atoms and alkyl and alkoxy groups, 
and wherein all alkyl groups and moieties, unless otherwise indicated, are straight- or branched-chain and con- 
tain up to about 4 carbon atoms. 

Especially important compounds of the invention include those wherein at least one of the symbols has a 
20 value selected from the following:- 

(i) R 1 represents a methyl group; l 

(ii) R 2 represents a propyl, butyl, nonyl, dodecyl, cydohexyl, 8,9,10-trinorbomyl or, more especially, cyc- 
lopentyl group; and/or 

(Hi) R 3 represents an optionally substituted pyrazinyl, pyrimidinyl, isoxazolyl, preferably pyridyl group, or 
25 an N-oxide thereof, or an optionally substituted phenyl group; 

the other symbols being as hereinbefore defined. 

Among compounds wherein R 3 represents a substituted phenyl group, compounds wherein said phenyl 

group is substituted in the 2-position or in the 2- and 6-positions are especially useful. 

Similarly, among compounds wherein R 3 represents a substituted heterocyclyl group, compounds wherein 
30 said heterocyclyl group is substituted on one or both of the positions next to the point of attachment to the rest 

of the molecule are especially useful. 

Individual compounds of especial importance include the following:- 

A N-<2,6-drfluorophenyl)-3-cyclopentyloxy-4-methoxybenzamide 

B N-{2-chloro-6-fluorophenyl)-3-cyclopentyloxy-4-methoxybenzamide 
35 C N-(2-trifluoromethylphenyl)-3-cyclopentyloxy-4-methoxybenzamide 

D N-{2,4,6-bichlorophenyl)-3-cyclopentyloxy-4-methoxybenzamide 

E N-{2,6-dibromophenyl>-3-cyclopentyloxy-4-methoxybenzamide 

F N-(2-chloro^methylphenyl)-3^dopentyloxy-4-methoxybenzamide 

G N-(2,6-dichlorophenyl)-3-cyclopentyloxy-4-fnethoxybenzamide 
40 H ^4-(2-fluo^ophenyl)-3-cyc^openty^oxy-4-methoxybenzamide 

! N-phenyl-3-cyclopentyloxy-4-methoxybenzamide, 

J ^2nrnethoxyphenyl)-3-<^dopentyloxy-4-methoxybenzamide 

K ^H2-chlorophenyl)-3-cydopentyloxy-4-methoxybenzamide 

L N-(3-chlorophenyl)-3-cydopentyloxy-4-methoxybenzamide 
45 M ^^-"iethoxyphenyl)-3-cydopentyloxy-4-methoxybenzamide 

N ^2,6-dimethyIphenyl)-3-cydopenty1oxy-4-methoxybenzamide 

O ^2nrnethylthk)phenyl)-3^dop^ntyloxy-4-methoxybenzamide 

P N-(2-bromophenyl>-3-cydopentyloxy-4-methoxy-benzamide 

Q ^2-methoxycarbori^phenyl)-3-cydopem 
50 R N^2-am?nosutphonylphenyl)-3-<^do 

S N-(2-benzoylphenyl)-3-cydopentyloxy-4-methoxybenzamide 

T N-{2-cyanophenyl>-3-cydopentyloxy-4-methoxybenzamide 

U ^2,5-dichlorophenyi)-3K^dopenty1oxy-4-methoxybenzam!de 

V ^3-methylphenyf)-3-cydopentyloxy-4-methoxybenzamide 
55 W * fsK2-nitrophenyl)-3-<^dopentyloxy-4-methoxybenzamide 

X hH2-<fimethyIaminophenyl)-3^dopentyloxy-4-metho 

Y r4-(2-ac»tylphenyl)-a^dopentyloxy^-methoxybenzamkJe 
Z r4-(2-hydroxyphenyi)-3-<^dopentyloxy-4-methoxybenzamide 
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AA N^2-^thylsulphonylphenyl)-3Kydopentyloxy^me(hoxyben2amide 

AB N^S^ifluorophenyl^S^dohexyloxy^^ethoxyt^ruamide 

AC N^2,6^ifluoropheny!)-3-butoxy-4-methoxyben2am!de 

AD N-(2 > 6-difluorophenyi)-3-propoxy-4-fnethoxybenzamide 

AE N-(2^Iorophenyl)-3-cydopentyloxy-4-methoxy(thioben2arTiide) 

AF N^^-chloropyrid-S-ylJ-a-cydopentyloxy^-fTiethoxybenzamide 

AG N-pyrid-2-yl-3-cydopentytoxy-4-methoxybenzamide 

AH N-pyrazin-2-yl-3-cydopenty1oxy-4-fnethoxybenzamide 

Al l^pyrimfdifv2-yf-3^dopenty!oxy-4-fnethoxybenzamide 

AJ N^3^ethylpyrid-2-yl)-3^dopentyloxy-4-methoxyben2amide 

AK N-pyrid-3-yl-3H^dopentyfoxy^Hnethoxybenzam|de 

AL N-(3^hloropyrid-2-yl)-3-cydopentyloxy^4-fnethoxybenzanilde 

AM N<(3-diloropynd-4-yt)*3-cydopentytoxy-4-methoxybenzamide 

AN N-pyrid-4-yf-3-cydopentyloxy-4-methoxybenzamide 

AO N^3 t 5-dichloropyrid^yl)-3-^dopentyloxy-4-inethoxybenzamlde 

AP ^3,5KJimethylisoxazol^yl)-3^dopenlyloxy^-methoxybenzamide 

AQ N^4,6-dichloropyrim"d-5-yl)-3-cydopen^^ 

AR N-(4-nitrophenyt)-3-cydopentyfoxy-4-methoxybenzamide 

AS N^2,3 f 5,6-tetrafluoropyrid^-yl}-3^dopent>doxy-4HTiethoxybenzamide 

AT ^3.5Kiichloro-2 t 6^ffluoropyrid^^ 

AU N^2,4,6-trifluorophenyl)-3-cydopentyloxy-4-niethpxybenzamide 

AV 3,5^ichloro^3-cydopenty!oxy-4-methoxybenzamido)pyridine-N-oxide 

AW N-(3 ( 5-dichloropyrid-4-yl)-3-(exo-8, 9, 1 0-trinorbornyl-2-oxy)-4-methoxybenzamide 

AX ^3,5Hiichloropyrid^yl)-3^dohexyloxy^HTiethoxybenzamide 

AY ^(3 f 5-dibromopyrid-4-yl)-3-cydopentyloxy-4-methoxybenzamide 

AZ N^3,5^ichloropyrid-4-yl)-3-butoxy-4-methoxybenzamide 

BA N^3-methyl-5-bromoisotbiazoM-yl)-3^dopentyloxy^methoxyben2arnide 

BB N^3,5-dimethylisothtazd^yl)-3^dopentyto^ 

BC N^3,5KJimethyIpyrid^yl)-3^dopentyloxy-4-methoxybenzamide 

BO N-(S<7ano-3-methyrisothiazol^yl)-3-c^^ 

BE ^3 f 5KJichIoropyrid^yl)<3^dopentyloxy^^ethoxy(thiobenzamide) 

BF N^2,6Kiichloro^melhoxyphenyi)-3^dopentyloxy^niethoxybenzamide 

BG N^2,6^ch!oro^^anophenyl)-3-cydopentyloxy-4-methoxybenzam?de 

BH N^2,6KiichIoro-4^rbamoylphenyl)-3^dopentyloxy-4^ethoxybenzam 

BI N^2,6^ichloro^aminophenyl)-3^ydopentyloxy-4-methoxybenzamide 

BJ N-(3-chloro-2,5,64rifluoropyrid^-yl)-3-^ 

BK ^3,5^ibronK)pyrid^-yf)-3-butoxy^-methoxybenzamide 

BL N-(2,6-dichloro^methoxycartx)nylphenyl)-3H^^ 

BM ^4-acetylamino-2 f 6-dichlorophenyl)-3-cy^ 

BN N-{3,5-dichloropyrid-4-yl>-3-nonyIoxy-4-methoxybeazamide 

BO ^2,6-di(*loro^formylphenyI)-3-cydopenty 

BP N-(2.6-dichlorophenyl)-3-(exa-8,9 f 1 0-trinorbomyl-2-oxy)-4-methoxy benzamide 

BQ N-(2 t 3,5*trifluoropyricM-yl)-3^ydopenlyloxy^H^ethoxybefuamide 

BR sodium salt of N^3,5^ich!oropyrid^yl}-3^dopen^ 

BS ^2,6KJichloro-4^thoxyc^i1)onyfphenyi)-3K:ydopenty!oxy^me^ 

BT ^2,6KJichlan>^ydroxymethy!phen^ 

BU ^3 f 5^icWoropyrid^y1>-3^CKiecyioxy^HTiethoxybenzarTi ide 

BV (RHsK3 > 5^tehloropyrk^ 

BW (§)4Y-{3,5^ichloiT>pyri^ 

BX NH(2,6KJichloro-4-nitrophenyl)-3-^ 

The letters A to BX are allocated to compounds for easy reference in this specification. 

The compounds of general I and their pharmaceutical^ acceptable salts exhibit pharmacological activity 
and accordingly are of use for the preparation of pharmaceutical compositions and in the treatment of humans 
and other animals. More espedally, they are cydic AMP phosphodiesterase inhibitors, in particular type IV cyc- 
lic AMP phosphodiesterase inhibitors, and thus the present invention provides compounds of general formula 
I and their pharmaceutical^ acceptable salts, and compositions containing compounds of general formula I and 
their pharmaceutical^ acceptable salts, which are of use in a method for the treatment of a human or animal 
patient suffering from, or subject to, conditions which can be ameliorated by the administration of an inhibitor 
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of cyclic AMP phosphodiesterase, for example, they are useful as bronchodilators and asthma-prophylactic 
agents and agents for the inhibition of eosinophil accumulation and of the function of eosinophils, e.g. for the 
treatment of inflammatory airways disease, especially reversible airway obstruction or asthma, and for the treat- 
ment of other diseases and conditions characterised by. or having an aetiology involving, morbid eosinophil 

5 accumulation. As further examples of conditions which can be ameliorated by the administration of inhibitors 
of cyclic AMP phosphodiesterase such as compounds of general formula I there may be mentioned inflammat- 
ory diseases, such as atopic dermatitis, urticaria, allergic rhinitis, psoriasis, rheumatic arthritis, ulcerative colitis, 
Crohn's disease, adult respiratory distress syndrome and diabetes insipidus, other proliferative skin diseases 
such keratosis and various types of dermatitis, conditions associated with cerebral metabolic inhibition, such 

10 as cerebral senility, multMnfarct dementia, senile dementia (Alzheimer's disease), and memory impairment 
associated with Parkinson's disease, and conditions ameliorated by neuroprotectant activity, such as cardiac 
arrest, stroke, and intermittent claudication. 

According to a further feature of the invention there is provided a method for the treatment of a human or 
animal patient suffering from, or subject to, conditions which can be ameliorated by the administration of an 

15 inhibitor of cyclic AMP phosphodiesterase, for example conditions as hereinbefore described. 

Compounds within the scope of the present invention exhibit positive pharmacological activities as dem- 
onstrated by the following tests which are believed to correlate to pharmacological activity in humans and other 
mammals. 

Compounds of the invention at concentrations from about 1(h 9 M up to about 10-*M produced about 50% 
20 inhibition of porcine aorta cyclic AMP phosphodiesterase. 

Compounds of the invention at concentrations of about KHM to about 1(HM produced about 50% relax- 
ation of guinea-pig tracheal strips, which had been contracted by treatment with spasmogens such as histamine 
and carbachol. 

Compounds of the invention at intraperitoneal doses from about 1 to about 25 mg/kg or at oral doses from 
25 about 1 to about 50 mg/kg inhibited by about 50% the accumulation of eosinophils in the lungs of guinea-pigs. 

Compounds of the invention at concentrations from about 10-*M up to about 10^M produced about 50% 
inhibition of superoxide generation from eosinophils harvested from the peritoneal cavities of guinea-pigs. 

Compounds of the invention at oral doses from about 1 to about 50 mg/kg administered 1 hour before 
challenge inhibited by about 50% ovalbumin- or PAF-induced hyperreactivity in guinea-pigs. 
30 Bronchorelaxant activity was measured in in vivo tests in the anaesthetised guinea-pig according to the 

method of Dixon and Brodie [J. Physiol., 29, 97-173, (1903)] in which the effects on histamine-induced bron- 
chospasm and mean arterial blood pressure were determined. 

Nebulised aerosols generated from aqueous solutions of compounds of the invention were each adminis- 
tered for one minute to the anaesthetised guinea-pigs. 
35 Alternatively, dry powder formulations made up from compounds of the invention and lactose were blown 
into the airways of the anaesthetised guinea-pigs. 

Compounds of the invention produced from about 30% up to about 90% decrease in bronchospasm when 
administered at effective doses of about 20-80ng, without any significant effect on blood pressure. 

Compounds of the invention as oral doses of about 1 to about 50mg/kg, administered one hour before 
40 challenge, inhibited by at least 50% ovalbumin-induced eosinophilia in guinea-pigs, which is measured 24 hours 
after challenge. 

Administered at doses of about 1 to about 50mg/kg orally or parenterally or at doses of about 20 to about 
500mg intratracheally, compounds of the invention inhibit PAF or ovalbumin-induced microvascular leakage 
(measured using fluorescein tsothiocyanate dextran) by up to 100% in guinea-pigs. 
45 The value of the compounds of the invention is enhanced by their very low mammalian toxicity levels. 

Compounds of formula (I) can be prepared by,the application or adaptation of known methods, by which 
is meant methods used heretofore or described in the literature. 

Thus, according to a feature of the present invention, compounds of general formula I, wherein R\ R 2 and 
R 3 are as hereinbefore defined and Z represents an oxygen atom, are prepared by the reaction of compounds 
so of general Formula II hereinafter depicted, wherein fV and R* are as hereinbefore defined and X 1 represents 
a halogen, e.g. bromine or, preferably, chlorine atom, with compounds of the general formula:- 

NH2R 3 IH 

wherein R 3 is as hereinbefore defined, preferably in the presence of a base, for example an alkali metal hyd- 
roxide or carbonate, e.g. sodium hydroxide or carbonate, an alkali metal hydride, e.g. sodium hydride, or an 
55 amine, preferably a tertiary amine, e.g. triethylamine or pyridine, optionally in an inert solvent, for example 
dichloromethane, dimethyttdrmamide. or an ether, e.g. diethyl ether or tetrahydrofuran, preferably at a tempera- 
ture from 0°C to the reflux temperature or at the melting point of the reaction mixture. 

According to a further feature of the present invention, compounds of general formula I are prepared by 
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the reaction of compounds of general formula IV, hereinafter depicted, wherein R\ R 3 and Zare as hereinbefore 
defined, with compounds of the general formula:- 

R*X* V 

wherein R 2 is as hereinbefore defined and X 2 represents a halogen, preferably bromine, atom, preferably in 
5 the presence of a base, for example an alkali metal hydride, e.g. sodium hydride, an alkali metal hydroxide or 
carbonate, e.g. sodium hydroxide or carbonate, or an amine, preferably a tertiary amine, e.g. triethylamine or 
pyridine, optionally in an inert solvent, for example dichloromethane, dimethylformamide, or an ether, e.g. 
diethyl ether or tetrahydrofuran, preferably at a temperature from 0°C to the reflux temperature. 

According to a further feature of the present invention, compounds of general formula I are prepared by 
10 interconversion of other compounds of general formula L 

For example, compounds of general formula I wherein R 1 , R 2 and R 3 are as hereinbefore defined and Z 
represents a sulphur atom are prepared from compounds of general formula I wherein R 1 , R 2 and R 3 are as 
hereinbefore defined and Z represents an oxygen atom, by reaction with phosphorus pentasulphide or 2,4- 
bis(4-methoxyphenyl)-1 l 3-dithia--2,4-diphosphetane-2,4-disulphide, preferably in a solvent such as pyridine or 
15 toluene, and preferably at a temperature from 0°C to the reflux temperature. 

As another example, compounds of general formula I wherein R 1 and R 2 are as hereinbefore defined, Z 
represents an oxygen atom and R 3 contains an alkylsulphonyl, arylsulphonyl alkylsulphinyt or arylsulphinyl 
group are prepared by the oxidation of compounds of general formula I wherein R 1 and R 2 are as hereinbefore 
defined, Z represents an oxygen atom and R 3 contains an alkylthjo or arylthio group, preferably by means of 
20 reaction with a peroxyacid, e.g. 3-chIoro-perbenzoic acid, preferably in an inert solvent, e.g. dichloromethane, 
preferably at or near room temperature. 

As another example, compounds of general formula I wherein R 1 , R 2 and Z are as hereinbefore defined, 
Z preferably being an oxygen atom, and R 3 contains a hydroxymethyl group are prepared by the reduction of 
compounds of general formula I wherein R 1 , R 2 and Z are as hereinbefore defined and R 3 contains an 
25 aryloxycarbonyl or, preferably, alkoxycarbonyl group, preferably by means of reaction with an alkali metal 
borohydride, preferably in an inert solvent, e.g. tetrahydrofuran, preferably at or near room temperature. 

As another example, compounds of general formula I wherein R 1 , R 2 and Z are as hereinbefore defined, 
Z preferably being an oxygen atom, and R 3 contains a formyl group are prepared by the oxidation of compounds 
of general formula i wherein R 1 , R 2 and Z are as hereinbefore defined and R 3 contains a hydroxymethyl group, 
30 preferably by means of reaction with manganese dioxide, preferably in an inert solvent, e.g. dichloromethane, 
preferably at or above room temperature, more especially at the reflux temperature. 

As another example, compounds of general formula I wherein R 1 , R 2 and Z are as hereinbefore defined, 
Z preferably being an oxygen atom, and R 3 contains an amino group are prepared by the reduction of com- 
pounds of general formula I wherein R 1 , R 2 and Z are as hereinbefore defined and R 3 contains a nitro group, 
35 preferably by means of reaction with iron in acidic conditions, e.g. in acetic acid, preferably at or above room 
temperature, more especially at the reflux temperature. 

As another example, compounds of general formula I wherein R 1 , R 2 and Z are as hereinbefore defined, 
Z preferably being an oxygen atom, and R 3 contains an alkanoylamino or aroylamino group are prepared from 
compounds of general formula I wherein R\ R 2 and Z are as hereinbefore defined and R 3 contains an amino 
40 group, preferably by means of reaction with the appropriate acid halide or add anhydride, optionally in an inert 
solvent, and preferably at a temperature from 0°C to the reflux temperature. 

As another example, N-oxides of compounds of general formula I wherein R\ R 2 and Z are as hereinbefore 
defined, Z preferably being an oxygen atom, and R 3 represents a heterocyclyl group containing one or more 
nitrogen ring atoms, are prepared by the oxidation of compounds of general formula I wherein R 1 , R 2 and Z 
45 are as hereinbefore defined and R 3 represents a heterocyclyl group containing one or more nitrogen ring atoms, 
preferably by means of reaction with a mixture of hydrogen peroxide and an organic add, e.g. acetic add, pref- 
erably at or above room temperature at 60-90°C. 

By the term "phamna ceutically acceptable salts 0 as used in this specification is meant salts the counter ions 
of which are relatively innocuous to the animal organism when used in therapeutic doses so that the benefidal 
so pharmaceutical properties of the parent compounds of general formula I are not vitiated by side-effects ascrib- 
able to those counter ions. 

Suitable add addition salts for use in , pharmaceuticals may be selected from salts derived from inorganic 
adds, for example hydrohalides, e.g. hydrochlorides and hydrobromides, phosphates, sulphates and nitrates, 
and organic acids, for example oxalates, lactates, tartrates, acetates, salicylates, citrates, propionates, sucd- 
55 nates, fumarates, maleates, methylene-bis-p-hydroxynaphthoates. gentisates, mesylates, isethionates and di- 
g^oluoyl tartrates. 

As wfll be seltevcdent to those skflled in the art, some of the compounds of general formula I do not form 
stable salts. However, add addition salts are most likely to be formed by compounds of formula I wherein 
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R 3 represents a nitrogen-containing heterocydyl group and/or wherein R 3 contains an amino group as a sub- 
stituent 

According to a further feature of the invention, acid addition salts of compounds of formula I are prepared 
by reaction of the parent compounds of formula I with the appropriate add, by the application or adaptation of 
5 known methods. 

Alkali and alkaline earth metal salts are also suitable for use in pharmaceuticals, espedally sodium salts. 

According to a further feature alkali and , alkaline earth metal salts are prepared by reaction of the parent 
compounds of formula I with the appropriate base, by the application or adaptation of known methods. For 
example, sodium salts can conveniently be prepared by refaction with sodium hydride. 
10 As well as being useful in themselves as active compounds, salts of compounds of formula I are useful for 
the purposes of purification of the parent compounds of formula I, for example by exploitation of the solubility 
differences between the salts and the parent compounds, by techniques well known to those skilled in the art 

The parent compounds of formula I can be regenerated from their salts by the application or adaptation of 
known methods. 

15 For example, parent compounds of general formula I can be regenerated from their add addition salts by 

treatment with an alkali, e.g. aqueous sodium bicarbonate solution or aqueous ammonia solution. 

Similarly, parent compounds of general formula I can be regenerated from their alkali and alkaline earth 
metal salts by treatment with an add, e.g. hydrochloric acid. 

In this specification reference to compounds of formula I is intended to indude reference to their phar- 
20 maceutically acceptable salts, where the context so permits. 

It will be apparent to those skilled in the art that certain compounds of general formula I can exhibit isom- 
erism, for example optical isomerism. All isomers within general formula I, and their mixtures, are within the 
scope of the invention. 

Such isomers can be separated from their mixtures, by the application or adaptation of known methods, 
25 for example chromatographic techniques, or they may be separately prepared from the appropriate isomers of 
their intermediates, for example by the application or adaptation of methods described herein. 

the starting materials and intermediates can be prepared by the application or adaptation of known 
methods, for example methods as described in the Reference Examples or their obvious chemical equivalents. 
For example, compounds of formula II can be prepared from compounds of general formula Va, hereinafter 
30 depicted, wherein R 1 and R 2 are as hereinbefore defined, by the application or adaptation of known methods 
for the preparation of add halides from carboxylic acids. For example, when X 1 represents a chlorine atom, 
the reaction can be carried out by means of thionyl chloride. 

Compounds of formula Va can be prepared by the oxidation of compounds of general formula VI, hereinaf- 
ter depicted, wherein R 1 and R 2 are as hereinbefore defined, e.g. by means of reaction with potassium per- 
35 manganate, or with a mixture of sulphamic acid and sodium chlorite in acetic add. 

Compounds of formula VI can be prepared from compounds of general formula VII, hereinafter depicted, 
wherein R 1 is as hereinbefore defined, by reaction with compounds of formula V as hereinbefore defined, or 
alternatively by reaction with compounds of the general formula:- 

R 2 OH VIII 

40 wherein R 2 is as hereinbefore defined, preferably in the presence of a compound such as diisopropyl azodt- 
carboxylate. 



45 



so 



55 



6 




7 



EP0 497 564 A1 



5 



10 



15 



20 



25 




35 The following Examples illustrate the preparation of the compounds according to the invention and the 
Reference Examples illustrate the preparation of the intermediates. 

In the nuclear magnetic resonance spectra (NMR) the chemical shifts are expressed in ppm relative to tet- 
ramethylsflane. Abbreviations have the following significances:- 

s = singlet; d = doublet; t = triplet; q = quartet; m = multiplet; dd = doublet of doublets; b = broad. 

40 

EXAMPLE 1 

I 

Compounds A t B,C t P f E,F,G.H f U K,lM t N,Q,P,Q,aS,T,U,V,W t X t Y and Z 

45 A stirred solution of 2, 6-difluoroaniine (1 .52g) and triethylamine (1 .1 9g) in dichloromethane (50ml) at room 
temperature was treated with a solution of 3-cydopentyioxy-4-methoxy benzoyl chloride (3.0g, prepared as des- 
cribed hereinafter in Reference Example 3) in dichloromethane (50ml), dropwise. The solution was stirred and 
heated at reflux for 4 hours, then it was coded, washed with water and dried oyer magnesium sulphate. The 
solution was concentrated and the resulting residue was recrystallised from ethyl acetate, to give N-(2,6-dif- 

50 fuorophenyl)-3^dopentyIoxy-4-methoxybenzamide (1.9g). m.p. 158-160°C [NMR(CDCl3)>1.55-1.7(m f 3H), 
1.8-2.05(m t 5H) t 3.93(s,3H) f 4.85(m t 1H). 6.9(d,1H),6.95.7.03(m,2H).7^-7.3(m,1H) f 7.35(bs.1H). 7.45(q,1H), 
7.53(d,1H); Elemental analysis:- C.65.1; H,5.6;F.10.4;N,4.2%; Calculated- C f 65.7;H f 5.5;F,10.9; N.4.0%l. 

By proceeding in a simiar manner, but replacing the 2,6-difluoroanfline by the appropriate quantities of the 
corresponding aniline derivatives, there were prepared:- 

55 ^2^loro^fluorophenyl)-3^dopentyl^ m.p. 14CM42°C {Elemental 

aria!ysis:-C,62.3; H,5^a,9.7;N.3.6%; Calculated:- C.62 r 7;H f 5.3;Cl f 9.75; N,3.85%1; 

^2-bifluoromethylphenyl)-3H^ nrvp. 127-129°C [Bemental analysis:- 

C.63;4; H,5.5;F.13.3;N,3.3%; Calculate:- C,63.3;K5.3;F,15.0; N.3.7%]; 
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hH2,4,6-trichlorophenyl}-3^do m.p. 173°C [Elemental analysis:- C.55.2; 

H.4.4;CI,26.4;N,3.1 ; Calculated:- C,55.0;H A4;CI,25.6; N.3.4%]; 

hH2,6^ibromophenyl)-3^dopentyloxy-4-methoxybenzamide f m.p. 133°C [Elemental analysis:- C.48.5; 
H.4.0;Br.33.9;N.2.85%; Calculated:- C.48.6;H,4.1 ; Br,34.1 ;N,3.0%J; 
5 hK2^loro-6-methylpheny!)-3-cydopentyloxy-4-methoxybenzamide, m.p. 138-1 40°C [Elemental analysis:- 
C,66.3;H,6.2;CI.10.3;N,3.8%; Calculated:- C.66.75; H,6.2;Cl t 9.85;N,3.9%]; 

^2,6Klichlorophenyl)-3^dopentyloxy^-methoxybenzamide f m.p. 138-140°C [Elemental analysis:- C.59.8; 
H5.1;a t 19.1;N.3,3%; Calculated:- C,60.0;H,5.0;Cl f 18.65; N,3J%t 

N-(2-lluorophenyl)-3-cydopentyloxy-4-methoxybenzamtde, m.p. 137°C [Elemental analysis:- C,69.3;H,6.2; 
10 F.5.7; N.4.0%; Calculated:- C.69.3;H f 6.1 ;F.5.8;N.4.25%]; 

N-phenyl-3-cydopentyloxy-4-methoxybenzamide, m.p. 169-173°C [Elemental analysis:- C,73.2;H,6.7; 
N,4.2%; Calculated:- C.73.3;H,6.8;N f 4.5%l; 

N-(2-methoxyphenyl)-3-cydopentyloxy-4-methoxybenzamide f m.p. 132-134°C [Elemental analysis:- C.70.1; 
H,6.8;N.4.0%; Calculated:- C,70.4;H,6.8;N.4.1%1; 
15 lsK2<h!orophenyl)-3-cydopentyloxy-4-meth6xyben2amide f rap. 122-124°C [Bemental analysis:- C.65.8; 
H,5.8;a,10.5; N.3.9%; Calculated:- C,66.0;H,5.8;a,10.25;N,4.05%]; 

N-(3-chlorophenyl)-3-cydopentyloxy-4-methoxybenzamide > m.p. 110-112°C (Elemental analysis:- C f 65.9; 
H.6.5;CI,9.8; N,3.7%; Calculated:- C,66.0;H.5.8;a J0.25;N,4.05%]; 

N-(4-methoxyphenyl)-3-cydopentyloxy-4-methoxyben2amide, rap. 182-184°C [Elemental analysis:- C.68.7; 
20 H,6.6;N.3.8%;Calculated for C^H^O^A^O:- C.68.55; H,6.9;N.4.0%]; 

N-(2 4 6-dimethylphenyl)-3-cydopentyIoxy-4-methoxybenzamide, m.p. 130-131°C [Bemental analysis:- C.74.2; 
HJ.4;N,4.1 %; Calculated:- C.74.3;H,7.4;N,4.1 3%]; 

N-(2-metriylthiophenyl)-3-cyclopentyloxy-4-methoxybenzamide t m.p. 1 28-1 30°C [Elemental analysis:- C.67.6; 
H,6.5;N,3.9;S,8.9%; Calculated:- C,67.2;H.6.5;N,3.9; S.9.0%]; 
25 N-<2-bromophenyl)-3-cydopentyloxy-4-methoxyben2amide, m.p. 126-128°C [Elemental analysis:- C.58.2; 
H,5.1; Br,20.4;N,3.5%; Calculated:- C,58.5;H,5.2;Br,2<X5; N,3.6%]; 

N-(2-methoxyraitonylphenyl)-3-cydopentyloxy-4-methoxyben2amide, rrtp. 105-107°C (Elemental analysis:- 
68.4; H,6.35;N,3.7%; Calculated:- 68.3;6.3;N;3.8%]: 

N-(2-aminosulphonylphenyl)-3-cydopentyloxy-4-methoxybenzamide f m.p. 248°C (Elemental analysis:- 
30 C.58.0; H,5.5;N,6.9%; Calculated:- C f 58.45;H,5.7;N f 7.2%J; 

N-{2-benzoylphenyl}-3-cydopentyloxy-4-methoxyben2am!de < m.p. 106-107°C [Bemental analysis:- C.75.5; 
H,6.3; N,3.3%; Calculated:- C,75.2;H,6 A ;N,3.4%l; 

N-(2-cyanophenyl)-3-cydopent^oxy-4-methoxybenzamide, m.p. 170-172°C [Elemental analysis:- C.71.0; 
H.6.0; N f 8.1%; Calculated:- C.75.2;H,6.1;N,3.4%]; 
35 N-(2,5-dichlorophenyl)-3-cydopentyloxy-4-methoxybenzamide t m.p. 1 1 7-1 19°C [Elemental analysis:- C,59J; 
H,5.0;CI,18.5;N,3.7%; Calculated:- C f 60.0;H,5.0; CI,18.65;N f 3.7%}; 

N-{3-methylphenyl)-3-cydopentyloxy-4-methoxybenzamide, m.p. 147-149X [Bemental analysis:- C.73.8; 
HJ.1;N,4.2%; Calculated:- C.73.8;H,7.1;N,4.3%]; 

hK2-nitrophenyl)^3-cyclopentyloxy-4-methoxybenzamide f m.p. 130-132°C [Elemental analysis:- C f 64.0;H,5.7; 
40 NJ.4%; Calculated:- C,64.0;H,5.7;N,7.9%]; 

hH2-dimethylaminophenyl)-3-<^dopentyloxy-4-methoxybenzamW the form of a brown oil [Bemental 
analysis:- C,71.5;H/7.4;N,7.4%; Calculated:- C.71.2; H f 7.4;N,7.9%J; 

N^2-acetylphenyl)-3-cydopentyI6xy-4HfTiethoxybenzamide f m.p. 126-127 Q C [Elemental analysis:- C.71.0; 
H.6.6; N,3.9%; Calculated:- C,71 .4;H,6.6,N,4.0%]; and 
45 r>H2-hydroxyphenyl)-3-cydopentyloxy-4-methoxybenzamW m.p. 169-171°C [Bemental analysis:- C.69.5; 
H f 6.5;N,3.9%; Calculated:- C,69.7;H f 6.5;N f 4.3%]. 

EXAMPLE 2 

50 Compound AA 

A stirred solution of N^2-methy1thiophenyl)-3-^dopenty1oxy-4-methoxybenzamide (1.80g; prepared as 
described hereinbefore in Example 1 ) was treated with a solution of 3-chloroperbenzoic add (3.60g; 85% pure) 
in dichloromethane (72ml), dropwise, and then it was stirred at room temperature for 5 hours. The reaction mixt- 
55 ure was washed with saturated aqueous sodium bicarbonate solution and then with water, and then it was dried 
over magnesium sulphate. Concentration gave fNK2^ethyisu!phonyipherry1}-3^dopenty1oxy-4-methoxyben- 
zamide, (1.12g). in the form of a white sofid f rap. 1 19-121°C [NMRJCDCIa):- 1.52-2.16 (m f 8H).3.1(s,3H>,3.94 
(s.3H),4.9(m,1H),6.96(d.1H),7.46 (m,1H),7.6(m^H)J.7(t t 1H) > 7-95{<t1H),8.68{d.1H); 
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Elemental analysis:- C,61 .6;H f 6.0;N,3.5;S,8.5%; Calculated:- C,61.7;H,5.95;N,3.6;S,8.5%}. 

EXAMPLE 3 

5 Coumpounds AB, AC and AD 

By proceeding in a manner similar to that described hereinbefore in Example 1 , but using the appropriate 
quantities of the corresponding acid chlorides, prepared as described hereinafter in Reference Example 3, there 
were prepared:- 

10 ^iG-difluorophenYl^S^dohexyloxy-^ethoxybenzamide. m.p. 60°C {Elemental analysis:- C.66.1; 
H,6.3;N,3.3%; Calculated:- C,66.5;H,5.9;N,3.9%); ^(2,S^ifluorophenyl)-3-butoxy-4-methoxybenzamide f m.p. 
150-152 o C. [Elemental analysis:-C.64.6;H,5.8;N,4.2; Calculated:- C,64.5;H,5.7; N,4.2%J; and 
N-(2,6-dilluorophenyl)-3-propoxy-4-methoxybenzamide l rap. 170-1 74°C. [Elemental analysis:- C,63.4;H,5.4; 
N.4.4%; Calculated:- C,63.5;H, 5.3;N,4.4%]. 

15 

EXAMPLE 4 
Compound AE 

20 3-Cyclopentyloxy-4-methoxybenzoyf chloride (1 3.3g) and 2-chloroaniLine (6.6g) were dissolved in pyridine 
(50mL) and the solution was allowed to stand at room temperature for 1 hour. Phosphorus pentasutphide (13g) 
was added and the stirred mixture was heated at 110°C for 1.5 hours. After cooling to room temperature the 
mixture was poured into an ice-cold solution of concentrated hydrochloric acid (100ml) in water (400ml). The 
mixture was stirred for 1 hour and the yellow solid was collected, washed with water and subjected to flash 

25 chromatography on silica gel, eluting with a mixture of cyclohexane and ethyl acetate (3:1v/v), to give N-(2- 
chlorophenyl)-3-cydopentyIoxy-4-methoxy(thiobenzamide) (5.4g), m.p. 129-1 31 °C [Elemental analysis:- 
C.62.6;H,5.5;N,3.9; S.8.9%; Calculated:- C,63.1;H,5.6;N,3.9;S,8.9%]. 

EXAMPLES 

30 

Compounds AF, AG, AH, Al, AJ, AK AL, AM and AN 

~ A stirred solution of 4-chloropyrid-3-ylamine (1.94g) and 3-cydopentyloxy-4-methoxybenzoyl chloride 

(3.85g) in pyridine (50m!) was heated at 80°C for 7 hours and then it was allowed to stand overnight The reac- 
35 tion mixture was evaporated, to give a brown oil, which was subjected to mplc on silica gel, using diethyl ether 

as eluent, to give N-(4-chloropyrkJ-3-yl)-3-<yclopentyfoxy-4-methoxybenzamide (3.1g) f m.p. 130-132°C. 
By proceeding in a similar manner, but using the appropriate quantities of the appropriate amines instead 

of the 4-chloropyrid-3-ylamine used as a starting material, there were prepared:- 

N-pyrid-2-yl-3-cyclopentyloxy-4-methoxybenzamide, m.p. 92-94*C; 
40 N-pyrazin-2-yl-3-cyclopentyloxy-4-melhoxybenzamide, m.p. 80-82°C; 

N-pyrimidirK2-yl-3^dopentyloxy-4-methoxyben m.p. 108-1 10°C; 

N-(3-me%lpyrid-2-yl)-3-cyclopentyloxy-4Hmethoxybenza m.p. 55°C; 

N-pyrid-3-yt-3-^clopentyloxy-4-methoxybenzamide i m.p. 170-172°C; 

N-(3-chloropyrid-2-yl)-3-cydopentyloxy^-methoxyben2amtde, m.p. 138-140 Q C; 
45 ^3-chloropyrid-4-yl)-3Kydopentyloxy- m.p. 124-126°C 

N-pyrid-4-yl-3-cydopentyloxy-4-fnethoxybenzamide, m.p. 1 63-1 65°C. 

EXAMPLE 6 
so Compound AO 

4-Amino-3 f 5-dichloropyridine (4.0g) and 3-cydopentytoxy-4-methoxybenzoyt chloride (6.26g) were inti- 
mately ground together in a mortar with a pestle, and transferred to a round-bottomed flask. The mixture was 
melted, using a hot air gun external to the flask, stirring with a magrietical stirrer. After 10 minutes, heating was 
55 ceased and the melt was allowed to cool. The resulting material was triturated with dichloromethane and the 
residual sdid was filtered off. The filtrate was concentrated to give a fawn solid, which was subjected to flash 
chromatography on sflica gel. eluting with diethyl ether, to give lsK3,5^K±!oropyrid-4-y!>-3-cydopentyloxy-4- 
methoxybertzamide (1.87g), m.p. 155-157°C. 



10 



EP 0 497 564 A1 



[Elemental analysis: C,56.3;H,4.7;N,7.2;CI,18.4%; calculated C,56.7;H,4.76;N,7.35;CI,18.6%; IR spectrum:. 
1661cnr<. 3244cm -U 

EXAMPLE 7 

5 

Compound AP 

By proceeding in a manner similar to that described hereinbefore in Example 1 t but replacing the 2,6-dif- 
luoroaniline used as a starting material by the appropriate quantity of 4-amino-3, 5-dimethylisoxazofe, there was 
10 prepared N-(3 t 5^imethyl!soxazol^ 

[Elemental analysis: C,65.6;H,6.8;N, 8.5%; calculated: C,65.4;H,6.7;N,8.5%]. 

EXAMPLE 8 

*5 Compounds AO,AY,BC,BG t BUBQ,BS,BX^O(,AZ^W,BV and BW 

A suspension of sodium hydride (60% dispersion in oil; 2.2g) in diy tetrahydrofuran (25ml) at 1 5-20°C was 
treated portionwise with a solution of 4-amino-3,5-dichloropyridine (4.5g; prepared as described in Reference 
Example 5) in diy tetrahydrofuran (40ml), with cooling. The mixture was stirred for a further 30 minutes, and 

20 then it was cooled to 10 Q C and treated with a solution of 3-cydopentyloxy^-methoxybenzoyl chloride (6,4g) 
in dry tetrahydrofuran (40ml) f dropwise, during 45 minutes at 10°C, The mixture was stirred at 10°C for 30 
minutes and was then treated with dilute hydrochloric acid (50ml; 1N), followed by dichloromethane (75ml), The 
layers were separated and the aqueous layer was washed with a further quantity of dichloromethane (25ml), 
The combined organic layers were washed with water (50ml), with saturated aqueous sodium bicarbonate sol- 

25 ution (1 00ml), and with water (50ml), dried over magnesium sulphate and evaporated to dryness. The resulting 
residue was recrystallised from isopropand, to give N^3 f 5-dichloropyrid-4-yl^3-cyclopentyloxy-4-methoxyberh 
zamide (7.0g), 

By proceeding in a similar manner, but replacing the 4-amino-3,5-dichloropyridine used as a starting ma- 
terial by the appropriate quantities of the appropriate amines, and optionally using dimethylformamide instead 
30 of tetrahydrofuran, there were prepared:- 

N-(3,5^ibromopyrid-4 r yl)-3-<^dopentyloxy-4-methoxybenzamide, m.p. 160-162°C (Elemental analysis:- 
C,46.4;H,3.9;N,6.1%; calculated:- C,46.0;H,3.9;N,6,0%]; 

N-(3,5^imethylpyrid^-yl)-3-cydo m< p. 77-80°C [Elemental analysis:- 

C,67.2;H,6.9;N,7.8%; calculated:- C,67.0;H.7.3;N,7.8%]; 
35 ^2,6-dic^loro-4-cyanophenyl)r3^dopentyloxy^Hnethoxybenzamide, m.p. 170-172°C [Elemental analy- 
sis:-C,59.1;H,4.5;N,7.0;CI,17,5%; calculated:- C,59. 3; H.4. 5; N.6.9;CI,17.5]; 

^2.6-di(*lorcn*-methoxy(*rbonylphen^ m.p, 1 58-1 60°C (Elemen- 

tal analysis:- C,57.4;H.4,9;N,3.2;CI,1 6.4%; caIculated:-C,57.5;H,4.8;N.3.2;a,16.2%]; 

^2,3,5-trifluoropyrid-4-yl)^^ m .p. 144-146°C [Bemental analy- 

40 sis:C.59.3;H,4.9;N, 7.5%; calculated:- C,59.0;H,4<7; N,7.65%]; 

^2,6^i<*loro^-ethoxycarbonylphentf^^ 164-166°C; 

N-(2,6Klichloro-4-nitrophenyl)-3-cydopentyloxy-4-metho m.p, 154-156°C; 

fH3,5^ichloropyrid-4-yl)-3^dohe^ m.p. 170°C [Elemental analysis:- C,57,8; 

H,5.1;N,7.0;CI,17.8%; calculated:- C,57.7;H,5.1;N,7.1; 0,17.9%]; 
45 ^3,5-dichloropyrid-4-^ m.p. 165-167°C [Elemental analysis:- C,55.1 ;H,4.8; 

N,7.6;a.19.2%; calculated:- C,55.3;H,4.9;N,7,6; 0,19.2%]; 

^3,5Kfichloropyrid-4-yl)-3-(e^ m.p. 149-150°C [Elemental 

analysis:- C.58.8;H,4.9;N,6.7%; calculated:- C,59.0; H,5.0;N,6.9%1; 

(B^N^3,5^ichloropyrki-4-^^ m.p, 155-156°C [Be- 

so mental analysis:- C,58.8;H,5.0;N.6.8%J; and 

(S)-N-(3,5Hdk*lQropyrid-4^^ m .p. 156-157°C. 

EXAMPLE 9 

55 Compound AV 

A stirred suspension of ^3 t 5KiicWoropyri<^4-yl)-3K^ {Z0g; prepared 

as described in Example 6) in glacial acetic add (8ml) was treated with an aqueous solution of hydrogen 
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peroxide (6ml;27.5%). The mixture was stirred for 3 hours at 70-8Q°C and then it was treated with a further 
portion of hydrogen peroxide solution (4ml), and the solution was stored for a further 12 hours. The solution 
was then cooled, basified by treatment with concentrated aqueous sodium hydroxide solution, and extracted 
with dichloromethahe (2x30ml). The organic extract was washed with brine (30ml), dried over magnesium sul- 
5 phate and evaporated. The resulting residue was recrystallised from ethyl acetate, to give 3,5-dichloro-4-(3- 
cydopentyloxy-4^ethoxybenzamido)-pyridine-N-oxide (0.73g), m.p. 118-120°C [Elemental analysis:-C,53.0; 
H,4.4;N,6.8%; cal<^lated for C 18 H 18 O4N 2 CI 2 :0.5H2O> C.53.2;H,4 J;N,6.9%]. 

EXAMPLE 10 

w 

Compound BE 

A stirred solution of N^3,5KiichIoropyrid^yl)-3-cydopentyloxy-4-methoxybenzamide (2.0g; prepared as 
described in Example 6) in toluene (50ml) was treated with 2,44)is(4-methoxyphenyl)-1,3-dithia-2,4-diphos- 
15 phetane-2,4-disulphide (3.0g) f and the mixture was heated at 100°C for 2 hours. After cooling to room tem- 
perature and filtration, the filtrate was concentrated in vacuo , to give a yellow oil. This o3 was subjected to flash 
chromatography on silica gel, using a mixture of pentane and ethyl acetate (8:2vAv) as eluent, to give N-(3,5- 
dichloropyrid-4-yl)-3-cyclopentyloxy-4-methoxy(thiobenzamide) (0.64g) m.p. 118-1 19°C [Elemental analysis:- 
C,54.1;H,4.6;CI,17.4; N,6.8%; calculated:- C,54.4;H,4.6;CI,17.85;N.7.05%]. 

20 

EXAMPLE 11 
Compound Bl 

25 A solution of N-(2,6-dichloro-4-nitrophenyl)-3-cyclopentyloxy-4-methoxybenzamide (1.5g; prepared as 
described in Example 8) in glacial acetic acid (22ml) was treated with iron pin dust (1.3g) and the mixture was 
heated with stirring at 90°C for 1 hour. The reaction mixture was cooled, basified to pH8 by treatment with satu- 
rated aqueous sodium carbonate solution, and extracted with ethyl acetate (2x1 50ml). The combined organic 
extract was dried over magnesium sulphate and concentrated in vacuo , to give a white solid. This solid was 

30 subjected to flash chromatography, eluting with a mixture of ethyl acetate and pentane (1 :1 v/v), to give N-(2,6- 
di<^loro-4-aminophenyl)-3-cyclopentyloxy-4-methoxy benzamide (0.8g) f rap. 1 70-1 72°C [Elemental analysis:- 
C,54.8;H.5.04; N,6.5;CI,17.4%; calculated:- C,57.7;H,5.1;N,7.1; Cl.17.9%]. 

EXAMPLE 12 

35 

Compound BM 

Acetic anhydride (10ml) was treated with N-(2,6-dichloro-4-aninophenyI)-3-cyclopentyIoxy-4-methoxyben- 
zamide (0.8g; prepared as described in Example 1 1), and the reaction mixture was stirred for 2 hours and left 
40 to stand overnight It was then poured into water (100ml), and extracted with ethyl acetate (100ml) and then 
with dichloromethane (100m!). The organic extracts were combined, dried over magnesium sulphate, and 
evaporated, to give N-(4-acetylamino-2,6-dichlorophenyl)-^ (0.4g), rap. 

250-252°C [Elemental analysis:- C.57.6;H.5.05;N.6.3;CI,16.1°/o; caiculated:C,57.5;H,5.1;N,6.4,-a.16.2%J. 

45 EXAMPLE 13 

Compounds BN and BU 

A stirred solution of N-(3,5Kfichloropyrid-4-yl)-3-hydro (2.0g; prepared as des- 

50 cribed in Reference Example 1 2) in dimethytformamide (20ml) at room temperature under nitrogen was treated 
portbnwise with a suspension of sodium hydride (60% dispersion in ofl; 0.26g), and then it was stirred for a 
further hour at room temperature. It was then treated dropwise with 1-bromononane (1 .2ml) and stirred at 60°C 
for 5 hours. The solution was then cooled to room temperature , diluted with water (60ml), and extracted with 
ethyl acetate (2x1 00ml). The combined organic extracts were dried over magnesium sulphate and evaporated, 
55 to give a white solid, which was subjected to flash chromatography on silica gel, eluting with t-butyi methyl ether, 
to give N^3,5KJich!oropyrid^yi)-3^onyioxy^^ethoxybenzamide (0.56g), m.p. , 151-153°C [Elemental 
analysis:- C,60.3;H,6.45;N,6.3%; calculated:- C,60.1 ;H,6.4;N,6.4%J. 

By proceeding in a similar manner, but using the a ppropriate quantity of 1 -bromododecane, there was prep- 
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ared ^3,5-dichloropyrid^-yl)-3-dodecyto^ m.p.143-145°C. 
EXAMPLE 14 
Compound BO 

A solution of ^2,6-dichloro^ydroxymethylphenyl)-3-^^ (4.4g) in 

dichloromethane (30ml) was treated with activated manganese dioxide (6.2g), and the mixture was stirred at 
reflux for 24 hours. The mixture was filtered, the filtrate was evaporated, and the resulting residue was subjected 
to flash chromatography on silica gel, eluting with ethyl acetate, to give N-{2,6-dichloro-4-formylphenyl)-3-cyc- 
lopentyloxy-4-methoxybenzamide (2.4g), m.p. 96-98°C {Elemental analysts:- C,59.0; H,5.1;N,3.1%; calcu- 
lated:- C,58 ? 8;H.4.7;N,3.4%]. 

EXAMPLE 15 

Compound BT 

A stin-ed solution of N^2,6^ichloro^^thoxy<artx)nylphenyl)-3^ydopentyloxy^-methoxyben2amide 
(6.1g;prepared as described in Example 8) in dry tetrahydrofuran (80ml) at room temperature under argon was 
treated dropwise with a solution of lithium borohydride in tetrahydrofuran (1 1 5ml;2M). The mixture was stin-ed 
overnight and then it was treated portionwise with saturated brine (200ml) and stirred for 30 minutes. The 
organic layer was then washed with water, dried over magnesium sulphate and evaporated. The resulting resi- 
due was subjected to flash chromatography on silica gel, to give N-(2,6-dichIoro-4-hydroxymethylphenyl)-3- 
cydopentyloxy-4-methoxybenzamide (4.4g), m.p. 174-176°C [Elemental analysis:- C,57.1;H,5.4;N,2.9%; 
calculated for C 2Q H 21 O 4 NCI 2 :0.5H 2 O:- C,57.3;H,5.3;N,3.3%]. 

EXAMPLE 16 

Compound BR 

A solution of N-(3,5-dichloropyrid-4-yl>-3-cyclopentyloxy-4Hfnethoxybenzamide (3.8g; prepared as des- 
cribed in Example 6) in dry tetrahydrofuran (25ml) was treated with a suspension of sodium hydride (60% dis- 
persion in oB; 0.40g), and the mixture was stirred until effervescence had ceased and a solution had formed. 
This solution was evaporated in vacuo and the resulting residue was triturated with t-butyl methyl ether (20ml). 
The resulting off-white solid was fBtered off, quickly washed with t-butyl methyl ether (2x20ml) and dried, to 
give the sodium salt of N-(3 f 5-dichJoropyrid-4-yl)-3-cyclopentyloxy-4-methoxybenzamide (3.5g), m.p. 265- 
270°C (with decomposition) (NMR(DMSO-D 6 ):- 1.52-1.93<m.8H),4.77(s,3H),4.75-4.80 (m,1H),6.98(d.1H),7.58 
(dd, 1H),7.60(s,1H),8.20(s,2H); IR spectrum:- strong peak at 1508cm- 1 , with no peaks at or near 1661cm- 1 nor 
3244cmr 1 , which would have been characteristics of the starting material]. 

EXAMPLE 17 

Compounds AU, BF and BP 

By proceeding in a manner similar to that described in Example 5, but replacing the 4-chloropyrid-3-ylamine 
used as a starting material by the appropriate quantities of the corresponding aniline derivatives, there were 
prepared:- 

^2,4,6-trifluorophenyf)-3-cydopentyloxy-4-methoxybenzamide, m.p. 160-162*0 (Elemental analysis:- 
C.62.5; H.5.0;N.3.6%; calculated:- C,62.5;H.5.0;N.3.8%J; and N-<2,6Kii(^oro-4-methoxyphenyl)-3^yciopen- 
tytoxy-4-methoxybenzamide. m.p. 126-128°C [Elemental analysts:C.57.9;H,4.9;N,3.2%; calculated:- C.58.5; 
H5.2;N,3.4%]. 

By again proceeding in a similar manner, but replacing the 4-chloropyrid-3-ylamine and the 3-cycfopen- 
tyloxy-4-methoxybenioyl chloride by the appropriate quantities of 2,6-dichloroantline and 3-(exo-8,9, 1 0-trinor- 
bomyl-2-oxy}-4-methoxybenzoyl chloride (prepared as described in Reference Example 14), there was 
prepared ^2,6Kfichloropheny!)-3-(e2^ m.p. 106-107°C 

(Elemental analysis:- C,61.8;H.5.2;N,3.2%; calculated:- C,62.1;H,5^2;N,3.45%J. 
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EXAMPLE 18 

Compounds AO, AS, AT. BP, BH, BJ and BK 

By proceeding in a manner similar to that described in Example 6. but replacing the 4-amino-3,5- 
dichloropyridine used as a starting material by the appropriate quantities of the corresponding amines, there 
were prepared:hK4,6-dichloropyrimid-5-yl)-3-^^ rap. 191-193°C [Elemen- 

tal analysis:-C f 53.1;H,4.4;a # 18.6;N f 10.9%; calculated:- C.53.1; H,4.5;CI.18.6;N,10.8%]; 
hK2,3,5, Wetrafluoropyrid^yl)-3^ m.p. 1 78-1 80°C [Elemental analysis:- 

C,56.0;H,4.1;N,7.2%; calculated:- 
C.56.25;H.4.2;N,7.3%]; 

^3,5-dichloro-2 # 6-difluoropyrid-4-yl^ m.p. 188-190°C Elemental 

analysis:- C,51.5;H.3.8;N,6.8;CI,17.0%; calculated:-C,51.8;H t 3.9;N t 6J;Cl i 17.0%]; 

N-(5-<^ano-3-methylisothiazol-4-yl)-3-cydopenty^ m.p. 1 63-1 64°C [Elemental 

analysis:- C,60.0;H,5.3;N,11.7%; calculated:- C.60.5; H,5.85;N,11.8%1; 

N-{2,6-dichloro4-cart>amoylphenyl)-3-cy^ m.p. 245-247° [Elemental analy- 

sis:-C.54.0;H # 4.5;N f 6.4%; calculated:- C.54.4;H.5.0; N.6.35%]; and 

N-(3-<^IcffO-2,5,6-tiifluoropyrid-4-yl^^ m.p. 1 88-1 90°C [Elemental 

analyse:- C, 53.7;H,3.95;N.6.81 ;CI,8.9%; calculated:-C,53.94;H # 4.0;N,7.p;a ( 8.85%]. 

By again proceeding in a similar manner, but repladng the 4-amino-3,5-dichJoropyridine and the 3-cyc- 
lopentyioxy-4-methoxybenzoyl chloride by the appropriate quantities of 4-amino-3,5-dibromopyridine and 3-bu- 
toxy-4-methoxybenzoyt chloride (prepared as described in Reference Example 3), there was prepared 
N-<3,5-dibromopyrid-4-yl)-3-butoxy-4-methoxybenzamide f m.p. 160-162°C [Elemental analysis:- C,44.6;H,3.9; 
N,ai%; calculated:- C.44.6;H,4.0;N,6.1%]. 

EXAMPLE 19 

Compounds AR, BA and BB 

By proceeding in a manner similar to that described in Example 1, but replacing the 2,6-difluoro-aniline 
used as starting materia! by the appropriate quantities of the corresponding amines, there were prepared:- 
N-{4-nitrophenyl)-3-cydopentyloxy-4-methoxybenzamide, m.p.178-180°C [Elemental analysis:- C,64.1;H,5.7; 
NJ-5%; calculated:- C < 64.0;H,5.7;N,7.9%J; 

hK3-methy^5-bromoisothiazdl-4-yl^ m,p. 160-162°C [Elemental ana- 

Jysis:-C,50.0;H.4.7;N,6.8%; calculated:- C.49.6;H,4.7;N.6.8%]; and 

^3,5-dimethylisothiazd-4-yl)-3-cydopentyloxy^ rap. 140-141°C (Elemental analysis:- 

C,62.4;H f 6.35;N,8.0%; calculated:- C,62.4;H,6.4;N 1 8.1%]. 

REFERENCE EXAMPLE 1 

A stirred solution of 3-hydroxy-4-methoxybenzatdehyde (2.00g) in dry dimethyiformamide (20ml) was 
treated portionwise with sodium hydride (60% in oil; 0.56g) and the mixture was then heated for 1 hour at 50°C. 
It was then treated dropwise with cydopentyi bromide (2.36g) and was stirred and heated at 50°C for 22 hours. 
The solution was diluted with water (100ml) and extracted with diethyl ether (2x1 00ml). The ethereal extracts 
were combined, dried over magnesium sulphate and concentrated, to give 3-cydopentyloxy-4-methoxybenzal- 
dehyde (1.65g) in the form of a golden oil. 

By proceeding in a similar manner, but using the appropriate quantities of cydohexyf bromide, butyl 
bromide and propyl bromide, respectively, there were prepared:- 

3-cydohexyloxy-4-methoxybenzaldehyde in the form of a golden OH [Elemental analysis:- C,71.8;H,7.8%; Cal- 
culated:- C.71.8;HJ.7%1; 

34wtoxy^-methoxybenzaJdehyde in the form of a light brown oil [NMR(CDa 3 ):- 1.0(t,3H),1.5(m,2H) f 
1.9(m,2H), 3.96(s,3H),4.1(t,2H),6.96(d,1H),7.4(m^H).9.8(s,1H)]; and 3-propoxy-4-methoxybenzaIdehyde 
[NMR(CDa 3 ):-9.85(s,1H),7.4(W 

REFERENCE EXAMPLE 2 

A stirred saturated aqueous solution of potassium permanganate (100ml) was treated with 3-cydoperv 
tyloxy-4-methoxybenzaldehyde (7.4g; prepared as described hereinbefore in Reference Example 1) and 
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sodium carbonate (3.4g) and the mixture was stirred at 50°C for 1 hour, and then cooled to room temperature. 
The reaction mixture was acidified by treatment with concentrated hydrochloric add and then it was treated 
with aqueous sodium bisulphite solution until a colouriess solution was obtained. The reaction mixture was ext- 
racted with dichloromethahe (2x1 00m!) and the organic extracts were dried over magnesium sulphate and con- 

5 centrated. The resulting residue was recrystaflised from diethyl ether, to give 3-cydopentyloxy-4-methoxybenzoic 
add (4.78g) in the form of white crystals. [NMR(CDCI 3 ):- 1.7(s,2H),1. 8-2.2 (r^6H).3.95(s,3H),4.85($.1H).6.9 
(bs,1H)7.6(bs,1H), 7.8(s,1H),9.8(s,1H); Elemental analysis:- C.65.6; H.6.8%; Calculated:- C.66.1;H.6.8%]. 

By proceeding in a similar manner, but using the appropriate quantities of the corresponding benzaldehyde 
derivatives, prepared as described hereinbefore in Reference Example 1, there were prepared:- 

10 3-<*dohexyloxy-4-methoxybenzoic add in the form of a white solid, m.p. 1 58-1 60°C INMR(CDCI 3 ):- 1 .2-2.1 
(m,10H),3.94(s,3H).4.3(m,1H).6.9(d,1H),7.6(s,1 H),7.75 (d,1H)]; 

3-butoxy-4-methoxybenzoic acid in the form of a white solid, m.p. 130-132°C [NMR(CDCI 3 ):- 1.0 (t,3H), 1.5 
(m,2H),1.85{m^H) f 3.95(s,3H).4.1(t,2H),6.92(d.2H),7.6 (s.1H),7.75(d,1H)]; and 

3-propoxy-4-methoxybenzdc add ((NMR(CDCI 3 ):- 7.76 (dd,1H),7.6(d,1 H),6.9(d,1H),4.04(t,2H) f 3.94(s,3H),1.9 
is (m,2H).1.05(t,3H)]. 

REFERENCE EXAMPLE 3 

Stirred thionyl chloride (20ml) was treated with 3-cydopentyloxy-4~methoxybenzoic add (5.0g; prepared 
20 as described hereinbefore in Reference Example 2) portionwise and the solution was then heated at 85°C for 

3 hours. Toluene (50m!) was added and the mixture was concentrated to give 3-cydopentyloxy-4-methoxyben- 

zoyl chloride (4.12g) in the form of an oil which slowly crystallised. [NMR(CDCI 3 ):- 1.6-1.7 (m^H),1.8- 

1.95(m,4H),1.94-2.05(m,2H).3.94(s,3H),4.85 (m,1H),6.9(d,1H),7.55(d,1H) t 7.8(q,1H); Elemental analysis:- 

C.61 .3;H,5.94;CI,13.9%; Calculated:- C,61 .3; H,5.94;CI,13.92%1. 
25 By proceeding in a similar manner, but using the appropriate quantities of the corresponding benzoic acid 

derivatives, prepared as described hereinbefore in Reference Example 2, there were prepared:- 

3-cydohexyloxy-4-methoxybenzoy1 chloride in the form of a colourless solid; 

3-butoxy-4-methoxybenzoyl chloride in the form of a light brown oil; and 

3-propoxy-4-methoxybenzoyl chloride {(NMR(CDCI 3 )> 7.82 (dd.1H),7.53(d,1H) f 6.92(d.1H).4.03(t2H),3.96 
30 (s,3H),1.89(m,2H).1.06(t,3H)]. 

REFERENCE EXAMPLE 4 

A stirred solution of 4-aminopyridine (40g) in concentrated hydrochloric acid (500ml) at 80°C. was treated 
35 dropwise with aqueous hydrogen peroxide solution (200ml;15%w/w), keeping the temperature between 80°C. 
and 85°C. The solution was then cooled and basified by dropwise treatment with aqueous sodium hydroxide 
solution (50%w/w), keeping the temperature below 15°C. The resulting white flocculent predpitate was recrys- 
tallised from tduene, to give 4-amino-3,5-dichloropyridine (61 .5g), m.p. 161.5-162.5°C. 

40 REFERENCE EXAMPLE 5 

A solution of 4-aminopyridine (47g) in concentrated hydrochloric acid (355ml) was treated portionwise at 
80°C with an aqueous solution of sodium hypochlorite (550ml;15%w/v). The mixture was coded to 30°C and 
basified by treatment with aqueous sodium hydroxide sdution (300ml;35%w/v) during 20 minutes. The mixture 
45 was stirred and cooled for a further 30 minutes and then it was filtered. The sdid was washed wdl with water 
and dried at 60°C, to give 4-amino-3,5-dichforopyridine (69.5g). 

REFERENCE EXAMPLE 6 

so A solution of 3-cydopentyfoxy-4-methoxybenzaldehyde (66g) and sulphamic add (39.6g) in glacial acetic 
acid (500ml) was treated dropwise during 1 hour with a sdution of sodium chlorite (35g) in water (150m!)- The 
mixture was stirred at 20°C during 1 hour and then it was treated with water (500ml) dropwise during 30 minutes. 
The resulting sdid was ffitered, washed with water and dried, to give 3-cydopentyfoxy-4-methoxybenzoic acid 
(60.9g) in the form of white crystals {Elemental analysis:- C.65.8; H.6.7%; calculated:- C,66.1;H.6.8%1. 

55 

REFERENCE EXAMPLE 7 



A solution of triphenyiphosphine (17.5g) in dry tetrahydrofuran (50ml) under nitrogen was treated with 
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a solution of diisopropyt azodicarboxylate (13.5g) in dry tetrahydrofuran (50ml). The solution was stirred 
was treated with a solution of endo-8,9,10-trinorbomeol (5.0g) in dry tetrahydrofuran (50ml) followed by a sol- 
ution of 3-hydroxy-4-methoxybenzaldehyde (10-2g) in dry tetrahydrofuran (50ml). The solution was heated at 
reflux for 15 hours, cooled, poured into water (600ml)* and extracted with diethyl ether (300ml). The extract 
5 was washed with water (100ml), with aqueous sodium hydroxide solution (2x1 00ml ;1M) and with water 
(2x100ml), dried over magnesium sulphate and evaporated, to give an 'oil, which was subjected to flash 
chromatography on silica gel, eluting with a mixture of pentane and ethyl acetate (95:5v/v) to give 3- (exo- 8 t 9,1Q- 
trinorbomyl-2-oxyH-methoxybenzaldehyde (8.2g), m.p. 56-61 °C. 

10 REFERENCE EXAMPLE 8 

A stirred suspension of 3-hydroxy-4-methoxybenzaldehyde (50g) in water (200ml) at between 0 and 5°C 
was treated dropwise with an aqueous solution of sodium hydroxide (200ml;20%wAv), followed at between 0 
and 5°C by benzoyl chloride (38ml). The reaction mixture was stirred at between 0 and 5°C for 1 hour and then 
15 it was allowed to warm to room temperature and was stirred for a further period of 2 hours. The resulting solution 
was extracted with dichloromethane (2x200ml) and the combined extract was washed with water (200ml), dried 
over magnesium sulphate and concentrated, to give 2-methoxy-5-formyl phenyl benzoate (35.2g), m.p.70-72°C. 

REFERENCE EXAMPLE 9 

20 

A stirred solution of potassium permanganate (28g) in acetone (200ml) was treated with 2-methoxy-5-for- 
mylphenyl benzoate (35.2g; prepared as described in Reference Example 8), and the resulting vigorously react- 
ing mixture was cooled in an ice bath. It was then stirred at room temperature for 3 hours. The mixture was 
then concentrated and the residue was treated with saturated aqueous sodium metabisulphite solution (300ml). 
25 The resulting white solid was filtered off, washed well with water (200ml), and dried, to give 3-benzoyloxy-4- 
methoxybenzoic acid (29.3g), m.p. 180-183 Q C. 

REFERENCE EXAMPLE 10 

30 A solution of 3-benzoyloxy-4-methoxybenzoic acid (29.3g; prepared as described in Reference Example 
9) in toluene (300ml) was treated with thionyl chloride (30ml) and heated on the steam bath for 6 hours. It was 
then cooled, filtered and concentrated, to give 3-benzoyloxy-4-methoxybenzoyl chloride (28.7g), m.p. 120- 
122°C. 

35 REFERENCE EXAMPLE 11 

By proceeding in a manner similar to that described in Example 8, but using 3-benzoyloxy-4-methoxyben- 
zoyl chloride (prepared as described in Reference Example 10) and 4-amino-3,5-dich!oropyridine (prepared 
as described in Reference Example 4) as starting materials, there was prepared N-(3,5-dichloropyrid-4-yl)-3- 
40 benzoyloxy-4-methoxybenzamide, m.p. 191-192°C. 

REFERENCE EXAMPLE 12 

A solution of N-(3,5-dichIoropyrid-4-yl )-3-benzoy!oxy-4-methoxybenzamtde (1 3.4g; prepared as described 
45 in Reference Example 1 1) in methanol (160ml) and water (60ml) was treated with anhydrous potassium car- 
bonate (18g), and stirred overnight at room temperature. It was then brought to pH7 by treatment with dilute 
hydrochloric acid (2N), and concentrated. The residue was treated with water (100ml) and filtered, and the 
resulting solid was dried, to give N-(3,5^ichloropyrid-4-yl)-3-hydro^ (8.8g), m.p. 227- 

228°C. 

50 

REFERENCE EXAMPLE 13 

By proceeding in a manner simflar to that described in Reference Example 2, but using the appropriate 
quantities of 3-(e)^,9,10-trinorbomy1-2-oxyH^ (prepared as described in Reference 

55 Example 7) and (R)-3-{exo^ t 9,10-trinort>^ and (S)-3-(exo-8,9.10-trinor- 

bomyl-2-oxy)-4-methoxybenzaldehyde (similarly prepared from (R)-endo^9,10-trinorbomeol and (S)- endo- 
8,9,10-trinorborneol or as described in the specification of European Patent Publication No. 0428302A2] there 
were prepared:* 
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3 ^exo) ^,9 t 10-trinorfaQmyt-2^xy-4^nethoxybenzo?c acid, m.p. 1 55-156°C; 
(R)-3- (exo) -8.9,1 0-trinorbornyt-2-oxy-4-iTiethoxybenzoic acid, m.p. 155-156°C; and 
(S)-3-(exo)-8.9 t 1 0-trinorbomy1-2-oxy-4-methoxybenzoic acid, m.p. 1 55-156°(X 

5 REFERENCE EXAMPLE 14 

By proceeding in a manner similar to that described in Reference Example 3, but using the appropriate 
quantities of the corresponding benzoic acid derivatives, prepared as described hereinbefore in Reference 
Example 1 3, there were prepared:- 
10 3-(exo)^ f 9,10-trinorbornyl-2-oxy-4-methoxybenzoyl chloride; 

(R)-3 ^exo) -8,9,10'trinorbomyl-2-oxy-4-methoxybenzoyl chloride; and 
(S)-3-(exoH,9,\10-trinorbomyl-2-oxy-4-methoxybenzoy< chloride; each in the form of oils. 

The present invention also includes within its scope pharmaceutical formulations which comprise at least 
one of the compounds of formula I or a pharmaceutical^ acceptable salt thereof in association with a phar- 
15 maceutically acceptable carrier or coating. 

In clinical practice compounds of the present invention may be administered parenterally, rectally or orally, 
but they are preferably administered by inhalation. 

Suitable compositions containing compounds of the invention and pharmaceutical^ acceptable salts 
thereof may be prepared by conventional means. For example, compounds of the invention and phanmaceuti- 
20 cally acceptable salts thereof may be dissolved or suspended in a suitable carrier for use in a nebuliser or a 
suspension or solution aerosol, or may be absorbed or adsorbed onto a suitable solid carrier for use in a dry 
powder inhaler. 

Solid compositions for oral administration include compressed tablets, pills, powders and granules. In such 
solid compositions, one or more of the active compounds is, or are, admixed with at least one inert diluent such 
25 as starch, sucrose or lactose. The compositions may also comprise, as is normal practice, additional subst- 
ances other than inert dfluents, e.g. lubricating agents, such as magnesium stearate. 

Liquid compositions for oral administration include pharmaceutical^ acceptable emulsions, solutions, sus- 
pensions, syrups and elixirs containing inert diluents commonly used in the art such as water and liquid paraffin. 
Besides inert diluents such compositions may comprise adjuvants, such as wetting and suspending agents, 
30 and sweetening, flavouring, perfuming and preserving agents. The compositions according to the invention for 
oral administration also include capsules of absorbable material such as gelatin, containing one or more of the 
active substances with or without the addition of diluents or excipients. 

Compositions according to the invention for parenteral administration include sterile aqueous, aqueous- 
organic, and organic solutions, suspensions and emulsions. Examples of organic solvents or suspending media 
35 are propylene glycol, polyethylene glycol, vegetable oils such as dive oil and injectable organic esters such 
as ethyl oleate. The compositions may also contain adjuvants such as stabilising, preserving, wetting, emul- 
sifying and dispersing agents. They may be sterilised, for example, by filtration through a bacteria-retaining ffi- 
ter, by incorporation in the compositions of sterilising agents, by irradiation or by heating. They may also be 
manufactured in the form of sterile solid compositions, which can be dissolved in sterile water or some other 
40 sterile injectable medium immediately before use. 

Solid compositions for rectal administration include suppositories formulated in accordance with known 
methods and containing at least one compound of formula I. 

The percentage of active ingredient in the compositions of the invention may be varied, it being necessary 
that it should constitute a proportion such that a suitable dosage shall be obtained. Obviously, several unit dos- 
45 age forms may be administered at about the same time. The dose employed w3l be determined by the physician, 
and depends upon the desired therapeutic effect the route of administration and the duration of the treatment, 
and the condition of the patienL In the adult, the doses are generally from about 0.001 to about 50. preferably 
about 0.001 to about 5, mg/kg body weight per day by inhalation. 

The following Composition Examples illustrate pharmaceutical compositions according to the present 
50 invention. 

COMPOSITION EXAMPLE 1 

j 

N^2,6-difluorophenyI)-3-cydopentyto (1.0g) (mean particle size 3.5 microns) and 

55 lactose (mean particle size 72 microns) were blended together for 30 minutes in a mechanical shaker/mixer. 
The resulting blend was filled, to a fH weight of 25mg. into No.3 hard gelatine capsules, to give a product suitable 
for use, for example, with a dry powder inhaler. 
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COMPOSITION EXAMPLE 2 

N^3,5^icNoropyricM-yl^ (1-0g) (mean particle size 3.5 microns) 

and lactose (mean particle size 72 microns) were blended together for 30 minutes in a mechanical shaker/mixer. 
The resulting Wend was filled, to a fill weight of 25mg, into No.3 hard gelatine capsules, to give a product suitable 
for use, for example, with a dry powder inhaler. 



Claims 

1. A benzamide derivative of the general formula (I): 




C— KHR- 



3 (I) 



wherein R 1 represents a straight- or branched-chain alkyl group containing up to 4 carbon atoms, R 2 rep- 
resents a straight- or branched-chain alkyl group containing from 2 to 15 carbon atoms or a mono-, bi- or 
tricycloalkyl group containing up to 10 carbon atoms, R 3 represents an optionally substituted phenyl, 
25 naphthyl or heterocydyl group, and Z represents an oxygen or sulphur atom, and when said heterocyclyl 

groups contain one or more nitrogen ring atoms, N-oxides thereof, and phannaceutically acceptable salts 
thereof. 

, 2. A compound according to claim 1 wherein the heterocyclyl group is a 5-, 6- or 7-membered heterocyclyl 
30 group containing one or more hetero atoms selected from oxygen, sulphur and nitrogen atoms, and the 

optional substituents on phenyl, naphthyl or heterocyclyl being one or more substituents selected from 
halogen atoms, alkyl groups which may carry one or more halogen atoms, and from aryl, arylalkyl, aikoxy, 
aiyloxy, aikylthio, arylthio, alkoxycarbonyl, aryloxycarbonyl. alkanoyf, aroyl, alkylsulphonyl, arylsulphonyl, 
alkylsulphinyl, arylsulphinyl, hydroxy, hydroxyalkyl, formyl, alkanoylamino, aroylamino, cyano and nitro 
35 groups, and from amino, carbamoyl and sulphamoyl groups which themselves may each cany one or two 

alkyl substituents, wherein all aryl groups and moieties, unless otherwise indicated, are selected from 
phenyl and naphthyl groups optionally substituted by one or more substituents selected from halogen 
atoms and alkyl and aikoxy groups, and wherein all alkyl groups and moieties, unless otherwise indicated, 
are straight- or branched-chain and contain up to 4 carbon atoms. 

AO 

3. A compound according to claim 1 or 2 wherein R 2 represents a straight- or branched-chain alkyl group 
containing from 2 to 12 carbon atoms. 

4. A compound according to claim 1 wherein at least one of the symbols has a value selected from the fol- 
45 lowing:- 

(i) R 1 represents a methyl group; 

(iO R 2 represents a propyl, butyl, nonyl, dodecyl, cyclohexyl, 8,9,1 O-trinorbomyl or cyclopentyl group; 
and/or 

(ia) R 3 represents an optionally substituted pyrazinyl, pyrimkltnyl, isoxazolyt. or pyridyl group, or an N- 
so oxide thereof, or an optionally substituted phenyl group; 

the other symbols being as hereinbefore defined. 

5. A compound according to claim 4 wherein R 2 represents cyclopentyl and R 3 represents optionally substi- 
tuted pyridyl. 



6. A compound according to any one of preceding claims wherein R 3 represents a phenyl group which is sub- 
stituted in the 2-posftion or in the 2- and 6- positions. 
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7. A compound according to anyone of daims 1 to 5 wherein R 3 represents a heterocydyl group substituted 
on one or both of the positions next to the point of attachment to the rest of the molecule. 

8* A compound according to daim 1 which is hereinbefore identified as any one of A to BX or a pharmaceuti- 
cal^ acceptable salt thereof. 

9, A process for the preparation of a compound according to daim 1 which comprises 
(a) the reaction of a compound of the general formula (II): 




(ID 



wherein R 1 and R 2 are as defined in daim 1 and X 1 represents a halogen atom with a compound of the 
general formula (ill): 

NH 2 R 3 III 

wherein R 3 is as defined in daim 1 ; or 

(b) the reaction of a compound of the general formula (IV): 




wherein R\ R 3 and Z are as defined in daim 1 with a compound of the general formula (V): 

R2X 2 V 

wherein R 2 is as defined in daim 1 and X 2 represents a halogen atom; 

optionally followed by the conversion of a compound of general formula (I) thus obtained into another com- 
pound of general formula (I); 

and optionally converting the compound of general formula (I) thus obtained into a salt thereof. 

10. A pharmaceutical composition which comprises a benzamide derivative of general formula (I) as defined 
in daim 1 or a pharmaceutical^ acceptable salt thereof in assodation with a pharmaceutical^ acceptable 
carrier or coating. 

11. A method for the treatment of a human or animal patient suffering from, or subject to, a condition which 
can be ameliorated by the administration of an inhibitor of cydic AMP phosphodiesterase, which method 
comprises the administration of an effective amount of a benzamide derivative as defined in daim 1 or a 
pharmaceutical^ acceptable salt thereof. 
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